Until recently, the standard fertilizer P program in the Red River Valley was the broadcast applications of from 100-200 lb/a of 18-46-0 (DAP) or 11-52-0 (MAP). Through a series of experiments, Sims and Smith (2001, 2002) showed that the application of 3 gal/a 10-34-0 liquid fertilizer with the seed at planting would result in similar yield and recoverable sugar per acre compared as larger broadcast P applications. The practice of seed-placed starter P was rapidly adopted by sugarbeet growers, but also resulted in questions regarding rate, source and efficacy of certain enhancement products. The objectives of our work was to determine whether other liquid P sources would act similar or superior to the 3 gal/a 10-34-0 standard, and whether enhancement products, especially Avail would increase the efficacy of 10-34-0.
In 2005, Site 1 was seeded May 4 and Site 2 was seeded May 3 using a John Deere MaxEmerge 2 planter on 22-inch rows. Seed was placed 1.25 inches deep with 5-inch in-row spacing. The variety was Beta 1305, with Tachegaren® seed treatment of 45 g/unit. Counter 15G® was applied at 11.9 lb/acre. Seeding rate was 2.5 seeds/ft. There was good moisture present at each site, and soil was in good condition for seeding. Three applications of micro-rates (a combination of low rates of desmediphan, phenmediphan, trifusulfuron, cloyralid and MSO adjuvant) and hand-weeding as required was conducted for weed control. Site 1 was harvested September 29 and Site 2 on September 30.
In 2006, variety Seedex Alpine, (rhizomania resistant variety) was planted on May 08with a John Deere MaxEmerge 2 on 22-inch rows. Sugarbeet seed was placed 1.25 inches deep with 5-inch in-row spacing. Counter 15G® was surface-band applied at 11.9 lbs/a, and incorporated with a drag chain at planting. Four postemergence micro-rate herbicide applications, two cultivations and hand labor was used as needed for weed control. Three fungicide applications, Eminent®, Supertin® and Headline® were applied for Cercospora leafspot control. Sugar beets were harvested September 27.
In 2007, variety Beta 1305 was seeded May 1 at a 1.25 inch depth, with 5-inch seed-spacing into a good seedbed moisture and 65 o F air temperature. Micro-rates of herbicides were applied four times during the early-mid season for weed control. Two fungicide applications were conducted using Eminent® and Headline® tank-mix for Cercospora control. Emergence stands for each plot were counted May 24. Sugar beets were harvested September 12.
In 2008, variety Beta 1305 was seeded May 1 at a 1.25 inch depth, with 5-inch seed-spacing into a moist, but drying seedbed and cool temperatures. The first five weeks of the growing season were dry and abnormally cool. The conditions resulted in erratic stands until the sugar beets approached 6-leaf stage. Subsequent weather conditions were warm and favorably moist, but the crop was two weeks behind normal growth most of the season, including at harvest. Four micro-rates of herbicides were applied during the season for weed control and (?) fungicide applications for Cercospora control were also applied. The sugar beets were harvested September 25.
Results
In 2005 there were no differences in sugar beet yield and quality at site 1 due to treatment. However, application of 10-34-0 increased P concentration of 6-leaf plants, and the addition of 1.5% Avail to the 9.9 gal/a treatment increased P uptake more than 9.9 gal/a alone (Table 2). 
Treatment
P concentration, % Check 0.330a 3.3 gal/a 10-34-0 0.350 ab 6.6 gal/a 10-34-0 0.361 bc 9.9 gal/a 10-34-0 0.355 b 3.3 gal/a 10-34-0 + 1% Avail 0.354 ab 6.6 gal/a 10-34-0 + 1% Avail 0.373 bc 9.9 gal/a 10-34-0 + 1% Avail 0.375 bc 3.3 gal/a 10-34-0 + 1.5% Avail 0.362 bc 6.6 gal/a 10-34-0 + 1.5% Avail 0.358 bc 9.9 gal/a 10-34-0 + 1.5% Avail 0.383 c There were significant contrasts at Site 2 between the check plot and the 3.3 gal 10-34-0 treatment without Avail, and the 9.9 gal 10-34-0 treatment with 1.5% Avail (Table 3 ). The 3.3 gal 10-34-0 treatment without Avail was higher in yield than the same 10-34-0 treatment with both rates of Avail. The 9.9 gal/a 10-34-0 with 1 ½ % Avail was higher in yield than the 6.6 gal/a 10-34-0 with 1% Avail and the 3.3 gal/a 10-34-0 treatment with 1 ½ % Avail. There were no differences in early or harvest stand with treatment. There was an increase in plant P content at Site 2 in 2005 with the application of 10-34-0, but there was no additional contribution consistently observed with addition of Avail (Table 4) . In 2006, All treatments except for the 3 gal/a 10-34-0, 10-34-0 + Radiate post-applied, 10-34-0 + broadcast P and the broadcast P had greater root yield than the check. The other treatments did not differ from each other in root yield except for the 2 gal/a 10-34-0 + Avail, which yielded higher than all other treatments except for the RiserR 7-17-3 at 2.5 gal/a, the 6-22.5-0 + humate treatments and the Nutra Flow at 3gal/a treatment. The humate materials in this experiment consistently plugged nozzles and required nozzle cleanout. The supplier related that the batch that we received product from was tainted by the shipper and that the product usually flowed with no problems. The other two Avail treatments were no higher than most of the other non-check treatments. Although there were differences in net sucrose between treatments, there were no differences between any treatment and the check. All treatments improved recoverable sugar per acre. The 10-34-0@ 2 g/a + Avail was the treatment with the greatest recoverable sugar per acre. The other two Avail treatments were no different from the 10-34-0 at their respective rates without Avail.
Awaken and the 10-34-0 @3 g/a + Avail treatments were lowest in recoverable sugar per ton, while the 10-34-0 @ 3 g/a + broadcast P was highest. Gross $ return per ton and per acre differences were similar to recoverable sugar per ton and per acre, respectively, with highest gross return per ton coming from the 10-34-0 at3 g/a + broadcast P, and the highest gross per acre return from the 10-34-0 at 2g/a + Avail treatments.
2007
Emergence stand was reduced the most by the 2 gal/a rate of APP and Black Label at 2 gal/acre (Table7). Harvest stand was lowest with the Nutra Flo 3 gal/a + RGS. Higher net sugar was achieved with 3 gal APP, 1 gal APP + Avail, Nutra Flo at 3 gal/a, Nutra Flo at 3 gal/a + RGS, Nutra Flo + Zn at 3 gal/a, and Nutra Flo at 3 gal/a + Avail (Table 8 ). There was higher sugar loss to molasses (SLM) with Black Label at 1 gal/a and 2 gal/a, broadcast P, and Prod In-Row with 2 foliar applications of FPF.
Highest tons/a were achieved with Black Label at 1 gal/a. Highest recoverable sugar per ton was produced with APP at 3 gal/a, APP at 1 gal/a + Avail, APP at 2 gal/a + Avail, Nutra-Flo at 3 gal/a, Nutra-Flo at 3 gal/a + RGS, and Nutra-Flo at 3 gal/a + Avail. Black Label at 1 gal/a had the highest recoverable sugar per acre. Lowest recoverable sugar per acre was the RiseR treatment. Highest gross revenue per ton was achieved with the 3 gal APP, 1 gal APP + Avail, Nutra Flo at 3 gal/a, and Nutra-Flo at 3 gal/a + RGS. Highest gross revenue per acre was produced with the 3 gal APP, Black Label at 1 gal/a, and the Nutra-Flo 3 gal/a + Avail treatments. Treatments that were not significantly different from the highest revenue-grossing treatments were 1 gal/a APP + Avail, Broadcast P, and Nutra-Flo at 3 gal/a + Avail.
Similar to the 2006 trial there has been no consistently high revenue product. The 10-34-0 at 3 gal/a was higher in revenue per acre than most other treatments, however the 1 and 2 gal/a treatments were not, even when Avail was added. The Black Label starter fertilizer/humate treatment at 1 gal/a was higher in revenue than the check, but the 2 gal/a treatment was not. The Nutra Flo 6-24-6 treatment at 3 gal/a + Zn was higher than the check, but the other Nutra-Flo treatments were not. One would not expect, based on other Zn research conducted in the area, that adding Zn would be enough to single out a product as superior to others. If that were the case, one would also expect the RiseR treatment to be exceptional since it contained zinc, but it was not. Part of the problem with consistency may be due to disease pressure at the sites in both 2006 and 2007. Sand syndrome was present in both 2006 and 2007. Although the use of spatial statistics was helpful in sorting out some of the spatial differences not attributed to treatment, variability due to the sand syndrome effect within the plot area could not be removed entirely.
